REMARKS 

Applicants wish to thank the Examiner for the attention accorded to the instant 
application, and respectfully requests reconsideration of the application as amended. 
Claims 1 -1 8 are pending in the present application. Claims 1 and 1 8 have been amended to 
recite a step of preparing a mixture containing a series of reaction products that are obtained 
from an original peptide to be examined by releasing the C-terminal amino acids successively by 
chemical means and the remains of the original peptide. Claims 1, 6, 7 and 18 have been 
amended to recite that the formation of the 5-oxazolone structure and the cleavage of the 5- 
oxazolone ring are carried out in parallel at the same temperature by using the alkanoic acid 
anhydride in the presence of the catalytic amount of the perfluoroalkanoic acid to successively 
release the C-terminal amino acids. Claims 1, 6, 7 and 18 have been amended to recite that the 
hydrolysis is carried out by using water molecules in the presence of a catalytic amount of the 
basic, nitrogen-containing, aromatic compound or the tertiary amine compound, whereby the 
mixture containing the series of reaction products having a carboxyl group at their C-terminal as 
well as the remains of the original peptide having a carboxyl group at its C-terminus are prepared 
as a sample to be used for the analysis by means of MALDI-TOF-MS. Claim 7 has been 
amended to recite a polyacrylamide gel carrier. 

Support for these amendments can be found throughout the application, such as in page 
18 line 3-page 19 line 17, page 113 lines 3-9 and page 128 line 14-page 129 line 17. No new 
matter has been entered into the disclosure by way of the above amendments. 

Claims 1, 2, 4-6 and 18 stand rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Tsugita, Akira et. al., "Additional Possible tools for identification of proteins on one or two 
dimensional electrophoresis", 1998, Electrophoresis , Vol. 19, pages 928-938 (hereinafter 
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"Tsugita") in view of Covey et. al. U.S Patent No. 5,952,653 (hereinafter "Covey") and Xu, 
Naxing et. al, "Structural characterization of peptidoglycan muropeptides by matrix-assisted 
laser desorption ionization mass spectrometry and postsource decay analysis," 1997 , Analytical 
Biochemistry , Vol. 248, page 7-14 (hereinafter "Xu"). 

Claim 3 stands rejected under 35 U.S.C. 103(a) as being unpatentable over Tsugita in 
view of Covey and Xu, as applied to Claims 1-2, 4-6 and 18 above, and further in view of Harris, 
William A., et. al., "Use of matrix clusters and trypsin autolysis fragments as mass calibrants in 
matrix assisted laser desorption/ionization time-of-flight mass spectrometry," 2002 , Rapid 
Communications in Mass Spectrometry, vol. 16, pages 1714-1722 (hereinafter "Harris"). 

Claims 7-17 stand rejected under 35 U.S.C. 103(a) as being unpatentable over Tsugita in 
view of Covey and Xu as applied to 1, 2, 4-6 and 18 above, and further in view of Vogt, S. et. al, 
"Effective esterification of carboxymethyl cellulose in a new non-aqueous swelling system," 
1996. Polymer Bulletin . Vol. 36, page 549-555 (hereinafter "Vogt"). 

In view of the following remarks, Applicants request further examination and 
reconsideration of the present patent application. 
Rejections under 35 U.S.C. §103 

Claims 1, 2, 4-6 and 18 stand rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Tsugita in view of Covey and Xu. This rejection should be withdrawn based on the 
comments and remarks herein. 

The combination of Tsugita, Covey and Xu do not render the claimed invention 
obvious for at least the following reasons. None of the references teach or suggest the 
formation of a 5-oxazolone structure where the cleavage of the 5-oxazolone ring is carried 
out in parallel at the same temperature by using the alkanoic acid anhydride in the 
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presence of a catalytic amount of the perfluoroalkanoic acid to successively release the C- 
terminal amino acids as recited in Claims 1, 18 and all claims depending therefrom of the 
present application. Further, none of the references teach or suggest a hydrolysis reaction 
being carried out by using water molecules in the presence of a catalytic amount of a basic, 
nitrogen-containing, aromatic compound or a tertiary amine compound, whereby the 
mixture containing the series of reaction products having a carboxyl group at their C- 
terminal as well as the remains of the original peptide having a carboxyl group at its C- 
terminus are prepared as a sample to be used for the analysis by means of MALDI-TOF- 
MS, as recited in Claims 1, 18 and all claims depending therefrom of the present 
application. 

Tsugita teaches and suggests a process for C-terminal sequencing for the protein, as 
disclosed in the Section "2.13 C-terminal sequencing", in which the C-terminal amino acid 
liberated from the denatured protein (peptide) is modified with fluorescein isothiocynated and 
analyzed by HPLC, thereby the C-terminal sequence of the denatured protein (peptide) is 
analyzed without use of mass-spectroscopic analysis. (See "2.13 C-terminal sequencing" of 
Tsugita) 

The process of "2.13 C-terminal sequencing", as taught and suggested by Tsugita, 
comprises the following steps: 

The first step of extracting the denatured protein (peptide) from the protein spot on the 
polyacrylamide gel is carried out by using the following extraction procedure. 

The protein spot is excised from the polyacrylamide gel and broken up by the use of a 
small hand-held homogenizer after addition to the 500 uL of 6M guanidine-HCl, 0.1% SDS, 0.5 
M Bicine (2-(Bis(2-hydroxyethyl)amino)acetic acid), 4mM EDTA, pH 8.0-8.5. The 6M 
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guanidine-HCl and 0.1% SDS contained in the solution is successfully used to denature the 
protein, and thus the denatured protein can be easily extracted from the gel carrier to be collect in 
the pool of supernatant and two addition washes. 

The denatured protein contained in the pooled supernatant is subjected to purification and 
separation with the use of a mini-column of CI 8 silica. The denatured protein isolated by the 
column separation method is dried up to use as the dried protein sample. 

Therefore, Tsugita fails to teach or suggest any process for C-terminal sequencing in 
which the reactions for C-terminal stepwise degradation are carried out for the peptide 
being maintained in a state that it is bound on the gel carrier, in particular, on a 
polyacrylamide gel, as recited in Claims 1, 18 and all claims depending therefrom of the 
present application. In contrast, Tsugita teaches the need to extract the protein from a gel 
carrier prior to degradation. 

In "2.13 C-terminal sequencing", Tsugita teaches and suggests a series of reactions for C- 
terminal stepwise degradation used for the dried protein sample comprising the following three 
reaction sub-steps (i) - (iii): 

(i) The first reaction sub-step includes acetylation of the N-terminus of the peptide 
(denatured protein) and formation of an oxazolone at the C-terminal carboxyl group of the 
peptide (denatured protein): 

Acetic anhydride with 20% acetic acid tetrahydrofuran solution in the presence of 1% 
DTT was reacted in liquid phase on the dried sample of peptide (denatured protein) at 60 °C for 
1 0 min. The reaction which forms the oxazolone may be carried out by the following reaction 
scheme: 
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Formation of the oxazolone at the C-terminal carboxvl group: 




H 3 C 

The acetic acid may be used as a catalyst for inducing the convention of keto-form of the 
amido moiety into the enol-form. 

However, Tsugita fails to provide any evidence suggesting that N-acetylation on the 
amino group of Lys residue and O-acetylation on the hydroxyl group of Ser and Thr 
residues as well as N-acetylation on the N-terminus are achieved at the first reaction sub- 
step. 

Further, at the least, Tsugita fails to provide any evidence suggesting that acetic 
anhydride with 20% acetic acid tetrahydrofuran solution would be successfully used in the 
absence of DTT for N-acetylation on the amino group of Lys residue as well as N- 
acetylation on the N-terminus. 
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(ii) The second reaction sub-step for degradation of the oxazolone-ring to liberate the C- 
terminal amino acid and to form the esterified peptide: 

The liquid phase reaction is made with 5% PFPMe (pentafluoropropionic methyl ester: 
CF3CF2-CO-OCH3) in methanol (CH 3 OH) at 5 °C for 15 min. 

The reaction of degradation of the oxazolone ring may be carried out by the following 
reaction scheme: 

Degradation of the oxazolone: 



H R1 CF,CF 2 COOCH, H n 

N N^/ R1 3 2 > 3 ~~ N \/P R1 .0 

J nAs + CH,OH po \ + / \ 

'2 0 R2 P H 2 N OH 

H 3 C 



The reaction mechanism may be alcoholysis in help of catalytic function of PFPMe 
(pentafluoropropionic methyl ester: CF 3 CF 2 -CO-OCH 3 ). The C-terminal amino acid was 
liberated to be dissolved in the methanol solution, and thus, the peptidyl reaction product was 
formed in the shape of esterified peptide. 

Therefore, PFPMe (pentafluoropropionic methyl ester: CF 3 CF 2 -CO-OCH 3 ) was used as a 
catalytic agent for inducing the solvolysis reaction with use of methanol (CH 3 OH) on the 
oxazolone-ring. 

In view of this, Tsugita fails to teach or suggest any reaction for degradation of the 
oxazolone-ring which would be achieved without use of methanol (CH 3 OH). 

Furthermore, Tsugita fails to provide any teaching or suggestion that PEPA 
(pentafluoropropionic acid: CF 3 CF 2 -COOH) without methanol (CH 3 OH) would be used as 
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a reactant for the degradation of the oxazolone, in place of PFPMe (pentafluoropropionic 
methyl ester: CF 3 CF 2 -CO-OCH 3 ) with methanol (CH 3 OH). Methanol (CH 3 OH) is a well- 
known protic solvent that is a suitable reactant for alcoholysis reaction. 

Therefore, Tsugita fails to provide any teaching or suggestion that PEPA 
(pentafluoropropionic acid: CF 3 CF 2 -COOH) without any protic solvent such as methanol 
(CH 3 OH) would be used as a reactant for the degradation of the oxazolone-ring. 

At the least, Tsugita fails to provide any teaching or suggestion that the degradation 
of the oxazolone-ring would be made by using the vapor of PFPMe in the absence of any 
vapor of protic solvent such as methanol. 

The C-terminal amino acid isolated in the form of free amino acid was modified with 
fluorescien isothiocyanate, and then analyzed by HPLC. The reaction scheme for the 
modification with fluorescein isothiocyanate may be shown as follows. 



Modification with fluorescien isothiocyanate (Flrsc-N=C=S): 



R1 O 

R1 9 Flrsc-N=C=S r\ 

\ — (/ ^ HN N— FIrsc + Hp 

H 2 N OH [f 
S 

On the other hand, the esterified peptide collected from the reaction solution was 
subjected to the final reaction. 

(iii) The final reaction sub-step for conversion of the esterified peptide (peptidyl methyl 
ester) into the peptide with a free carboxyl group at its C-terminus: 
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10 % DMAE aqueous solution was used at 60 °C for 20 min in the hydrolysis reaction of 
the ester bond to convert the esterified peptide (peptidyl methyl ester) into the peptide with a free 
carboxyl group. 

The reaction of hydrolysis of ester may be carried out by the following reaction scheme: 
Hydrolysis of ester: 




R2 O R2 OH 



H 3 C 

The peptide with a free carboxyl group was collected from the aqueous solution and was 
then dried up to be used as a dried peptide sample for the next degradation step. 

Accordingly, the peptidyl reaction product (peptide with a free carboxyl group), which is 
obtained in each of the C-terminal degradation steps, is by no means analyzed by mass 
spectroscopy. 

Indeed, the C-terminal sequence of the denatured protein was made based on the HPLC 
analysis of the C-terminal amino acid modified with fluorescein isothiocyanate. 

Therefore, the dried peptide sample, which has the C-terminal amino acid of-NH- 
CH(R2)-COOH to be analyzed in the next step of the C-terminal degradation, should be free 
from such contamination of the denatured protein that retains un-reacted C-terminal amino acid 
of-NH-CH(Rl)-COOH. 

At the least, Tsugita fails to teach or suggest any process for preparation of such a 
mixture comprising the denatured protein and the series of the peptidyl reaction products 
(peptide with a free carboxyl group), each of which products has a step-wisely decreased 
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amino acid sequence. Tsugita by no means uses FAB-MS or MALDI-TOF-MS for the 
process as disclosed in "2.13 C-terminal sequencing". 

At the least, Tsugita fails to provide any teaching or suggestion that acetic 
anhydride would be successfully used for degradation of the oxazolone ring in the presence 
of PFPMe (pentafluoropropionic methyl ester: CF 3 CF 2 -CO-OCH 3 ). 

Further, Tsugita also teaches another process for chemical specific cleavage and 
multi-point C-terminal sequencing (i.e. "3.1 Chemical specific cleavage and multiple C- 
terminal sequencing"), which process is carried out on a dried protein as well as on a 
polyacrylamide gel. 

The process for the multi-point C-terminal sequencing for the protein sample on the 
polyacrylamide gel comprises the following steps (a) - (c): 

(a) Step of electro-blotting the protein on the polyacrylamide gel to the Immobilon-CD 
membrane: 

At first, the proteins were subjected to one-dimensional or two dimensional 
electrophoresis on the polyacrylamide gel. The resultant protein spots on the polyacrylamide gel 
were electroblotted to the Immobilon-CD membrane and negatively strained. The protein spot 
identified on the Immobilon-CD membrane was excised and cut into a 1 mm square. 

(b) Step of chemical specific cleavage of protein on the blotted membrane: 

The cut-off square piece of the blotted membrane was put in the small tube and subjected 
to the specified cleavage reactions. In the specified cleavage reactions, the protein sample was 
cleaved at the carboxyl side of the aspartyl peptide bond (Asp-C) as disclosed in the Section "3.2 
Aspartic acid carboxyl side (Asp-C) cleavage", or at the amino side of the serine or threonine 
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(Ser/Thr-N) peptide bonds as disclosed in the Section "3.3 Amino side of serine/threonine (Ser- 
N) cleavage", under the specified cleavage conditions, respectively. 

Tsugita employs a specified cleavage condition for the Asp-C cleavage reaction that a 
vapor phase reaction was created with a vapor generated from a 0.2 % PFPA aqueous solution 
containing 1 % w/v DTT at 90 °C for 4-16 h. The vapor generated from the 0.2 % PFPA 
aqueous solution containing 1 % w/v DTT at 90 °C contains a vapor of PFPA, a vapor of H 2 0 
and a vapor of DTT. (See "2.7 Asp-C cleavage of protein") 

The group of peptidyl reaction products (peptide fragments) produced in the reaction of 
cleavage at the carboxyl side of the aspartyl peptide bond (Asp-C) will consist of the N-terminal 
peptide fragment having a newly exposed C-terminal aspartic acid, inner peptide fragments 
having a newly exposed C-terminal aspartic acid and the C-terminal peptide fragment. 
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The Asp-C cleavage reaction may be made through the following reaction scheme. 




The hydrolysis of the imido structure and the hydrolysis of the amido bond are both 
catalyzed by the vapor of PFP A. 

Further, Tsugita teaches and suggests the additional reaction where the Asp-C cleavage 
activates the newly exposed C-terminal aspartic acid, accompanied by the liberation the C- 
terminal aspartyl residue, which reaction is made with a vapor generated from a 0.2 % PFPA 
aqueous solution containing 1 % w/v DTT at 90 °C. 

Tsugita also teaches a specified cleavage condition for the Ser/Thr-N cleavage reaction 
where a vapor phase reaction is made with a vapor of TFASEt (S-Ethyl trifluorothioacetate; 
CF3CO-S-CH2CH3) at 30 °C for 24 h or at 50 °C for 6-24 h. (See "2.8 Ser/Thr-N cleavage of 
protein" of Tsugita) 
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The group of peptidyl reaction products (peptide fragments) produced in the reaction of 
cleavage at the amino side of the serine or threonine (Ser/Thr-N) peptide bonds will consist of 
the N-terminal peptide fragment, inner peptide fragments having a newly exposed N-terminal 
Ser/Thr residue and the C-terminal peptide fragment having a newly exposed N-terminal Ser/Thr 
residue. 

The Ser/Thr-N cleavage reaction using the vapor of TFASEt may be made through the 
following reaction scheme. 




Tsugita emphasizes that the TFASEt vapor must be generated from the reagent itself, 
because the vapor generated from its organic or aqueous solutions results in trifluoroacetylation 
and/or a decrease in cleavage extent and loss of reaction specificity. 

(c) Step of extraction of the peptidyl reaction products from the cut-off square piece of the 
membrane. 
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After the specified cleavage reaction, the peptidyl reaction products (peptide fragments) 
were extracted with 30% and 60% acetonitrile aqueous solutions. The extract was dried and 
analyzed by FAB-MS or MALDI-TOF-MS. 

However, Tsugita fails to teach any process in which chemical specific cleavage was 
carried out on the protein being maintained in a state that it is bound on the 
polyacrylamide gel in place of the protein on the blotted membrane. 

In view of these facts, Tsugita fails to provide any teaching or suggestion as to a 
process for C-terminal stepwise degradation or for chemical specific cleavage, which is 
carried out on the peptide (denatured protein) being maintained in a state that it is bound 
on the gel carrier, in particular on the polyacrylamide gel as recited in Claims 1, 18 and all 
claims depending therefrom of the present application. 

Tsugita fails to provide any teaching or suggestion as to a process for C-terminal 
stepwise degradation, which is can be used for preparation of a mixture comprising the 
denatured protein and the series of the peptidyl reaction products (peptide with a free 
carboxyl group), each of which products has a step-wisely decreased amino acid sequence. 

In addition, Tsugita teaches a specified cleavage condition for the Asp-C cleavage 
reaction and Ser/Thr-N cleavage reaction along with the simultaneous successive C-terminal 
truncation reaction. These vapor phase reactions were made with a vapor of 90% PFPA (CF3 
CF2COOH) aqueous solution containing 1% DTT at 90 °C for l-16h, as disclosed in the Section 
"3.4 C-terminal sequencing at multiple sites". The vapor generated from the 90 % PFPA 
aqueous solution containing 1 % w/v DTT at 90 °C may contain a vapor of PFPA, a vapor of 
H 2 0 and a vapor of DTT. (See "3.4 C-terminal sequencing at multiple sites" of Tsugita ) 
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The Asp-C cleavage reaction may be made by using the vapor generated from the 90 % 
PFPA aqueous solution through the following reaction scheme. 




The Ser/Thr-N cleavage reaction may be made by using the vapor generated from the 90 
% PFPA aqueous solution at 90 °C through the following reaction scheme. 
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The simultaneous successive C-terminal truncation reaction may be made by using the 
vapor generated from the 90 % PFPA aqueous solution at 90 °C through the following reaction 
scheme. 




As can be seen, peptides of TQAGRDSFRESLSAL or of SFRESLSAL are formed from 
the peptides of TQAGRDSFRESLS ALP or of SFRESLSALP by removing Pro in the 
simultaneous successive C-terminal truncation reaction ( See Table 3 of Tsugita). Thus, in 
Tsugita, the C-terminal Pro residue can never be converted into the oxazolone-ring form. 
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Therefore, the C-terminal Pro residue is removed by using the vapor generated 
from the 90 % PFPA aqueous solution at 90 °C through the following reaction scheme. 




:0 



CF 3 CF 2 COOH 




R2 



N Q CF 3 CF 2 CO 




:0 



These experimental results show that where high vapor pressure of PFPA generated from 
the 90 % PFPA aqueous solution at 90 °C is used, the liberation of the C-terminal amino acid 
residue may be caused by the direct cleavage reaction due to PFPA rather than a reaction path 
through formation of an oxazolone ring. 

In contrast, if low vapor pressure of PFPA generated from the 0.2 % PFPA aqueous 
solution at 90 °C is used, any liberation of the C-terminal amino acid residue other than the 
newly exposed C-terminal aspartic acid is not observed. ( See Table 1 of Tsugita) This 
experimental evidence also supports the aforementioned direct cleavage reaction scheme due to 
high vapor pressure of PFPA at 90 °C. 

On the other hand, Tsugita teaches a procedure for the delocking of N-acetyl 
Ser/Thr, in which delocking of N-acetyl Ser/Thr is carried out by exposing protein on a 
PVDF membrane to a 75% PFPA aqueous vapor at 50 °C for 1 h. In the deblocking 
reaction for N-acetyl Ser/Thr, vapor of PFPA and vapor of water generated from the 75% 
PFPA aqueous solution at 50 °C are used to selectively remove acetyl groups from the N- 
terminal amino group of Ser/Thr. Thus, the relatively low vapor pressure of PFPA at 50 
°C for 1 h by no means causes any removal of C-terminal amino acids from the peptide. 
The reaction scheme for deblocking of N-acetyl Ser/Thr may use the N, O-acyl 
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rearrangement reaction catalyzed by vapor of PFPA, and hydrolysis reaction of the ester 
bond (O-acetylated Ser/Thr: CH 3 CO-0-CH 2 -) catalyzed by vapor of PFPA. This 
deblocking reaction for N-acetyl Ser/Thr also provides evidence suggesting that such high 
vapor pressure of PFPA generated from the 90 % PFPA aqueous solution at 90 °C is 
required to initiate the aforementioned direct cleavage reaction scheme for C-terminal 
sequencing at multiple sites. 

Further, Tsugita fails to provide any teaching or suggestion as to whether or not 
PFPA without any protic solvent, which is suitably used in the vapor phase reaction for the 
Asp-C cleavage reaction, would be employed as a reactant for the liquid phase reaction for 
degradation of the oxazolone-ring, in place of PFPMe with a protic solvent such as 
methanol (CH 3 OH). At least, the function of PFPMe used in the liquid phase reaction for 
degradation of the oxazolone-ring is quite different from the catalytic function of PFPA 
used in the vapor phase reaction for the Asp-C cleavage reaction. Therefore, there is no 
good reason to believe that PFPA would have a similar function to that of PFPMe used in 
the liquid phase reaction for degradation of the oxazolone-ring. 

As explained above, the reaction scheme of the process used for C-terminal 
sequencing at multiple sites is concluded to be quite different from the reaction scheme of 
the process as recited in Claims 1, 18 and all claims depending therefrom of the present 
application. 

Accordingly, Tsugita fails to teach or suggest any process for preparing a mixture 
containing a series of peptidyl reaction products by chemically releasing the C-terminal 
amino acids successively, in which the oxazolone-ring is formed from the C-terminal amino 
acid, and any chemically cleavage of the peptide is successfully prevented in the chemical 
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reaction step as recited in Claims 1, 18 and all claims depending therefrom of the present 
application. 

In contrast, the process for releasing the C-terminal amino acids successively from 
the peptide of the present invention is carried out through the following reaction schemes: 
(I) reaction for formation of 5-oxazolone ring: 

The reaction for formation of 5-oxazolone ring is expressed on the whole by the 
following reaction scheme (I): 



R2 O 



H / R1 -H 2 0 — N N_/ R1 

>-TV° kKX 0 

R2 OH HO (I) 

The reaction of scheme (I) consists of the following two stages (la) and (lb). 
(Ia) keto-enol tautomerism: 

The perfluoroalkanoic acid contained in the mixed solution of the alkanoic acid 
anhydride and the perfluoroalkanoic acid dissolved in the dipolar aprotic solvent is allowed to act 
as a proton donor on the dried peptide at the stage of keto-enol tautomerism, as shown in the 
following reaction scheme (Ia): 
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R2 



2 OH HO 



(la) 



(lb) formation of the activated C-terminal carboxyl group and formation of the intra- 
molecular ester bond (formation of the 5-oxazolone ring): 

The alkanoic acid anhydride is used as a reagent for formation of the activated C-terminal 
carboxyl group. The activated C-terminal carboxyl group is reacted with the hydroxyl group to 
form the 5-oxazolone ring. 



R2 



H / R1 
*2 OH HO 



(CH 3 CO) 2 0 




r 



(lb) 
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The following is a detailed reaction scheme of the stage (lb): 




H 3 C 

(IF) separation of the C-terminal amino acid and formation of the reaction intermediate for the 
next stage: 

The alkanoic acid anhydride is used as a reagent for the addition reaction on the double 
bond of >C=N- type of the 5-oxazolone ring. The degradation of the 5-oxazolone ring is made 
via such a reaction as shown by the following reaction scheme (IF): 



— N N^/ R1 — K O- ^ 3 H 3 C — CO — N OH 
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The following may be a detailed reaction scheme of the stage (IF). 



,0 
H 3 C^ 




H \ 
— N N 



N N^/ R1 



\ H,C^ 



N N^/ R1 ChLCOOH 



Jt^X 



/R1 



*■ — N N-^/ K 

0 A c Y CH 3 



0 



o 

H 3 C^ h 

3 o 

The alkanoic acid, which is a by-product from the alkanoic acid anhydride formed at the 
stage (la) is used as a reagent at the second reaction for opening of the ester bond therein. In 
addition, the alkanoic acid also reacts on the derivative of the C-terminal amino acid having acid 
anhydride form, and thereby the C-terminal acid anhydride form thereof is converted into the C- 
terminal carboxyl group. 
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3 C ) \ CH 3 

o M o 




OH 

/ H 




+ (CH 3 CO) 2 0 



The peptidyl reaction product having the activated C-terminal carboxyl group of the third 
reaction is ready for the formation of the 5-oxazolone ring at the next stage. 

The considerable variation of the reaction speeds of those stages is successfully used to 
prepare a mixture comprising the original peptide and the series of peptidyl reaction products 
produced therefrom. 

At the least, the reaction schemes used in the process for releasing the C-terminal 
amino acids successively from the peptide of the present invention are quite different from 
those used in the process for C-terminal stepwise degradation or in the process for C- 
terminal sequencing at multiple sites as taught and suggested in Tsugita. 

In addition, Tsugita provides experimental evidence suggesting that the MS spectra 
of the resulted peptides obtained from the process for C-terminal sequencing at multiple 
sites may lack some peaks due to the series of peptides, for example, the peaks due to 
fragments of 151-161 and 151-160 from bovine carbonic anhydrase II are not observed for 
the samples prepared by reaction for 4h, and thus, at least, in the series of the fragments of 
151-163 to 151-158, the fragment of 151-161 is not identified from multi C-terminal 
sequence data. (See Table 3 of Tsugita) 

Tsugita suggests that the process for C-terminal sequencing at multiple sites may 
sometimes fail to analyze the C-terminal sequence of the peptide fragments based on the 
decrease in the molecular weight of the series of fragments. 

Tsugita also does not teach or suggest the formation of a 5-oxazolone structure and 
the cleavage of the 5-oxazolone ring is carried out in parallel at the same temperature by 
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using the alkanoic acid anhydride in the presence of a catalytic amount of the 
perfluoroalkanoic acid to successively release the C-terminal amino acids as recited in 
Claims 1, 18 and all claims depending therefrom of the present application. Further, 
Tsugita does not teach or suggest a hydrolysis reaction being carried out by using water 
molecules in the presence of a catalytic amount of a basic, nitrogen-containing, aromatic 
compound or a tertiary amine compound, whereby the mixture containing the series of 
reaction products having a carboxyl group at their C-terminal as well as the remains of the 
original peptide having a carboxyl group at its C-terminus are prepared as a sample to be 
used for the analysis by means of MALDI-TOF-MS, as recited in Claims 1, 18 and all 
claims depending therefrom of the present application. 

Turning to Covey, Covey teaches a procedure of enzymatic digestion of a long peptide by 
trypsin to cleave the long peptide into tryptic fragments. 

Covey also teaches a double charge rule that the tryptic fragment having Arg or Lys at 
the C-terminus thereof will be doubly positively charged in the form of (M+2H) 2+ by using Ion 
spray process for Ion Evaporation Mass Spectrometry, but that there are three exceptions to the 
double charge rule as follows: 

First exception: a tryptic fragment having another amino acid other than Arg or Lys at 
the C-terminus thereof will only be singly charged as (M+H) + by using Ion spray process for Ion 
Evaporation Mass Spectrometry. 

Second exception: a tryptic fragment having an amino terminus which is carboxylated or 
blocked (e.g. N-acylation at the N-terminus) will only be singly charged as (M+H) + by using Ion 
spray process for Ion Evaporation Mass Spectrometry. 
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Third exception: a tryptic fragment having Arg or Lys at the C-terminus thereof and 
containing anjnlernalHis will be triply charged as (M+3H) 3+ in a small percentage, but will be 
doubly charged as (M+2H) 2+ in the largest percentage. 

At the least, Covey fails to provide any teaching or suggestion as to intensity of a 
singly positive charged ion of (M+H) + from the tryptic fragment having Arg or Lys at the 
C-terminus thereof to be measured by Ion Evaporation Mass Spectrometry. Further, 
Covey fails to provide any teaching or suggestion as to whether or not such a double charge 
rule will be also observed for MALDI-TOF-MS or FAB-MS. 

Covey also fails to provide any teaching or suggestion as to intensity of a singly 
positive charged ion of (M+H) + from the tryptic fragment having Arg or Lys at the C- 
terminus thereof to be measured by MALDI-TOF-MS. Covey fails to provide any 
teaching or suggestion as to intensity of a singly negative charged ion of (M-H) from the 
tryptic fragment having other amino acids than Arg or Lys at the C-terminus thereof to be 
measured by MALDI-TOF-MS. 

Covey further fails to provide the teaching or suggestion that a singly positive 
charged ion of (M+H) + from the tryptic fragment having Arg or Lys at the C-terminus 
thereof may show stronger intensity in the spectrum of the cationic species of (M+H) + 
measured by MALDI-TOF-MS. 

More detailed explanation as to the technique of Covey is provided as follows: 
At first, Covey uses a typical process, which comprises the steps of: 

1) digesting the target protein with trypsin to produce a mixture of the tryptic fragments 
containing only one Arg or Lys at its C-terminus and the C-terminal fragment containing 
no Arg of Lys; 
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2) separating each of the fragments from the mixture of the fragments produced in step 1) 
by using chromatographic separation procedure such as HPLC; 

3) separately mass-analyzing each of the fragments, which are separated from each other in 
step 2), by using Ion Evaporation Mass Spectrometry, 

wherein each of the fragments is mass-analyzed at the different scan, in which such a 
liquid sample of each of the fragments solved in an acidic aqueous solvent is ionized by 
ion evaporation. 

In the acidic aqueous solvent such as 0.5% formic acid or 0.1% trifluoroacetic acid 
aqueous solution, the tryptic fragments containing only one Arg or Lys at its C-terminus is 
solved in such a doubly ionized cationic form, in which the carboxyl groups are not ionized, the 
N-terminal amino group is ionized in the form of-NH 3 + , and the amino group of Lys at the C- 
terminus is ionized in the form of -NH 3 + or the guanidino group (-NH-C(NH 2 )=NH) of Lys at 
the C-terminus is ionized in the form of-NH-C + (NH 2 )-NH 2 . 

In the acidic aqueous solvent such as 0.5% formic acid or 0.1% trifluoroacetic acid 
aqueous solution, the C-terminal fragment containing no Arg of Lys is solved in such a simply 
ionized cationic form, in which the carboxyl groups are not ionized and the N-terminal amino 
group is ionized in the form of -NH 3 + . Therefore, in the ionization process using ion 
evaporation, the doubly ionized cation of the tryptic fragments containing only one Arg or Lys at 
its C-terminus that is solved in the acidic aqueous solvent will be converted into the doubly 
ionized cationic species of (M + 2H) 2+ in gas phase at high efficiency of 90-100%. The doubly 
ionized cation of the tryptic fragments containing only one Arg or Lys at its C-terminus that is 
solved in the acidic aqueous solvent may be converted into the singly ionized cationic species of 
(M+H) + in gas phase at a low efficiency. However, the doubly ionized cation of the tryptic 
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ftagmentscontaiAgon.yoneArgorLysati.se— s that is solved in the acidic aqueous 
solvent will not be converted into such a singly ionized anionic species of (M-H)" in gas phase by 
ion evaporation. 

On the other hand, the singly ionized cation of the C-.erminal fragments containing no Arg 
or Lys that is solved in the acidic aqueous solvent will be converted into the singly ionized 
canonic species of (M + H/ in gas phase at a high efficiency. However, the singly ionized cation 
of the C-te^inal fragments containing no Arg or Lys that is solved in the acidic aqueous solvent 
may not be converted into the singly ionized anionic species of (M-H)" in gas phase by ion 
evaporation. 

When each of the ftyptic fragments containing only one Arg or Lys a. its C-terminus and 
the Cterminal fragnen, containing no Arg of Lys solved in the acidic aqueous solvent ,s applied 
to the Ion Evaporation Mass Spectrometry, only the cationic species will be observed in the 
positive mode spectrum, whereas any anionic species will be rare.y observed in the negative 
mode spectrum. Further, each of the ftyptic fragments containing only one Arg or Lys at its C- 
terminus is separated from the mixture of the fragments by using chromatographic separation 
procedure such as HPLC, so that only one doubly ionized cationic species of (M + 2H) 2 + in gas 
phase that is converted from the doubly ionized cation of each of the tryptic fragments 
containtngonlyone Arg orLysatits C-terminus solved in the acidic aqueous solvent is observed 

at the position of m/z=(M + 2)/2 in each scan by the Ion Evaporation Mass Spectrometry, as 

shown in FIG. 4A, 4B and 4C of Covey. 

If the tryptic fra^ent containing only one Arg or Lys at its C-terminus former contains 

His residue, the tryptic fragments containing only one Arg or Lys at its C-terminus and His 

residue may be solved in such a triply ionized cationic form at a Ugh percentage as well as in the 
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doubly ionized cation* form at a high percentage. In snch a ease, additional triply ionized 

tryptic fragments containing only one Arg or Lys at its C-terminus and His residne solved in the 
acidic aqneous solvent is observed a, the position of m/zKM + 3)/3 by the Ion Evaporation Mass 
Spectrometry, as shown in FIG. 5 of Covey. 

The process disclosed in Covey further comprises a second stage of mass analysis in the 
known MS-CID-MS mode. In the MS-CID-MS mode, the donbly ionized cationic species of 
(M+2H)- in gas phase, that is converted from the donbly ionized cation of each of the tryptic 
fragments containing only one Arg or Lys at its C-terminus solved in the acidic aqueous solvent, 
is subjected to collision induced dissociation m order to produce daughterions from the doubly 
ionized cationic species of (M+2H) 2+ . In the step of collision induced dissociation, the doubly 
ionized cationic species of (M + 2Hf> is dissociated into a couple of daughter ions, i.e. a singly 
ionized cationic species of (Mn+H) + that is N-terminal daughter ion containing the N-terminal 
amino group ionized in the form of-NH, + , and a singly ionized cationic species of (Mc+H) + that 

its C-terminus, wherein M N + M c = M. 

Thus, if the spectrum in the MS-CID-MS mode is measured for each of tryptic fragments 
containing only one Arg or Lys at its C-terminus, plurality of couples of daughter ions, such as 
Yll andBl, ...,Y1 andBll as illustrated in FIG.7, are observed around the position of 
m/z=(M+2)/2 for the parent ion that is the doubly ionized cationic species of (M+2H) 2 . The 
fact that someofthe daughter ions are observed a, positions of m/z larger than (M + 2)/2 provrdes 
good evidence proving that the parention observed at the position of m/z=(M + 2)/2 is indeed the 
donbly ionized cationic species of (M+2H)", whereas a couple of daughter ions observed a. 
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^ (M N + 1) and m/z= (Mc + 1) are a sing., ionized eationie species of (M N+ H)+ and a singly 
ionizedeationicspeeiesofCM^^.respectively. Sueh feature of the spectrum observed in the 
MS-CID-MS mode for each of tryptic ftagmeuts containing only one Arg or Lys at its C- 
terminus is illustrated in FIG. 8 of Covey. 

Accordingly, the process disclosed in Covey employs the spectrum observed in the MS- 
CID-MS mode in order to prove that the parent ion, which is observed at the position of 
m/zKM + 2)/2 in the spectrum of each scan by the Ion Evaporation Mass Spectrometry, is indeed 
the doubly ionized eationie speeies of (M+2H) 2+ . Further, each of the conples of daughter ions, 
suchasYll andBl,...,Yl and Bll as illustrated in FIG.7 of Covey, is assigned in the 
spectrum measured in the MS-CID-MS mode by using a criteria where a couple of daughter ions 
are observed at m/z= (Mn + 1 ) and m/z- (Mc + 1), wherein Mn + Mc = M, whereas the parent 

■ ■ • n ~t tiA-i.™?* is observed at the center position of 
ion that is the doubly ionized canonic species of (M+2H) .soDserveaa 

m/z=(M+2)/2, as illustrated in FIG. 8 of Covey. 

Covey by no means uses any spectrum of anionic speeies to assignment of each of 

the fragments that is separated from the mixture of the fragments produced to the step 1), 

as „„ anionic species is observed for each o, the fragments solved to the acidic aqueous 

solvent by the Ion Evaporation Mass Spectrometry. 

Covey also does no, teach or suggest the formation of a 5-oxazolo„e structure and 
the cleavage of the 5-o*azol„ne ring is carried on, to parallel a, the same temperature by 
using the alkanoic acid anhydride in the presence of a catalytic amount of the 
perfluoroalkanoic acid to successively release the Cterminal amino acids as recited to 
Claim, 1, 18 and all claims depending therefrom of the present application. Further, 
Covey does no, teach or suggest a hydrolysis reaction being carried out by using water 
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^forthe^byme^ofMALDI-TOF-MS^recitedinO^MS^aO 

claims depending therefrom of the present application. 

Xut eauhesaprocedure„fstiucmral character* ation of murc*eptides derived from 

.peotrameasuredfot.hemutopepridesdenved.ompept^ycanbvusing.ysostaphm 

• u + riu+Hl + inn neaks are not measured at any 
[M+Naf ion peaks are the dominant species, but [M+H] ion peaJcs 

detectable level. 

toparticular.mMALD.-PSDana^sofannn-subs.itutedmonomer.Xu.clearlysteted 

^sitive-ionmodeanaiysis, the-M+Naf ion atrn^i was seiected as the precursor for an 
^sritntedmwopeptidemonomahecanseofitshi^ahnndanee relative to me protonated 

molecules [M+H] + ." See page 10 right hand column of Xn. 

Xu fails to teach or suggest any use of the protonated molecules [M+H] + for the 
position mode analy*. .ecordingly, Xu f»Us to provide any teaching or suggesrion 

the protonated molecu.es (M.HfwiU he usedfor structural characterization of 
peptides in combination with the deprotonated molecules [M-Hf. 

A more detailed explanation of the technique of Xu is given as follows: 
At firs, there is monomeric and dimeric muropeptides which have been previously 
MentifledbyFAB-MSandFAB-MS/MS. >n addition, the am.no acid composttions of eacb of 
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propeptides were determined in advance to the struma! characterization by mass- 
spectrometry. Thus, the structures of pentaglycine-substituted monomers and the neuropeptide 
oiigomerseanhe reasonably predicted on the basis of the reported sutures of fine monomeric 

spectiometrybyreferringthe we,, predicted structures of muropeptides, as presented in FIG. , of 
Xu The neuropeptide samples were digested with lysostapbin in 1 2.5 mM sodium phosphate 
buffer (pH 5.5, for 16 h and analysed directty wttbout further purification. Thus, the analyte 

amino group of Gly residue included in a polygiycinc cham subsided on the Lys residue and 

12 5 mM sodium phosphate buffer (pH 5.5). 

The samples for mass speetrometric analysis were typicaliy prepared by depositing about 
,p,ofCMBT solution and about i pi of the analyte solution on a sample plate well and mixing. 
The solventswereremovedbyatr drying. Thus, in the dried-up samples, mostof.be fragments 
my hepresen,insuehasa,,forminwmch,heC-,erminalcarbo X ylgronpofA.a(orGly),the 

maybepresentinsuchaform.nwh.chtheC-terminaicarboxylgroupofAlaforGWattheC- 
te rminusofthe main peptide chain is converted into -COOH. The singly ionized canonic 
species of [M + Naf is predicted to he a cation in which me N-terminai amino groupofGly 

carboxylgroupofAlaCorGWat the C-terminus of a mam peptide chain is converted into- 
COO"Na + . 
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Ontheomerhand.aprotonated — oW, Rioted to he a cation in whtch 
the N-terminal amino group of Gly residue included in the polyglycine chain is ionized in the 

peptidechaurtspresentinthefomrof-COOH. The smg.y ionized anionic species oftM-H] . 
GW at the C-terminus of the main peptide chain is ionized in the form of -COO . 

pos.tionofm^M-l, On the other han.m the Positrve-ion MAUM mass spectrum of the 
^Narandmesenesofpea.ofthes^ytomzedcatroniespectesof^HrwiUhehoth 

^Kegahve-ionMALDfmassspeetrmnoftheLysos.pmn digest of mm^hdes is suitahiy 

— ---^-»--'' na6 - 4MU!1,,,4, ' m 
7 and TABLE 2 of Xu. 

In contrast, the collected muropeptides ma, are separated hy HPLC were desalted wrth 

chain is present in the form of -COOH. 
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Thus, in .he dried-up samples of the desalted neuropeptides used for the mass 

of -NH 2 ,aud«heC-«erm i ualearbox y , ff oupofA,a(orG. y )at,heC,enuiuu,ofmaiupept 1 de 

chain is present in the form of-COOH. 

Therefore, iuthe Positive-ion MALD1 mass spec,™ of the desalted neuropeptides, onfy 

m/ Z =(M + l),huta„ypea k ofsuehasi„ g ,y 1 omzedcat i o„iespee i esof [ M + Narma y „otbe 
ohserved. Of course, iu the Negative-lou MALD1 mass speetmm of the desalted muropephdes, 

of m /z=(M-l).Aceordi„gly,.hemoleeularwe i ghtofthedesal,edmuropepHdedimerI W as 

determined as 2417 by both positive- and negative-mode MALDI-MS. 

However.Xufails to teach or suggest that the spectrum observed* the positive 
m „de wouid be suitabiy used in combination with the spec«r»m observed in the negative 
mod e to identify the mass of each of the fragments contained in the ana ly ,e solution, rather 
than single use Che spectrum observed in the negative nt.de. Further.Xu teaches and 
suggests MALDI-PSD analysis, in which peaks of the daughter ions such as [b„., + Na 
+OHT [b„ + Na -HI* and la, + Na -H]* are measured in the positive-ion MALDI-PSD 
massspeCrum, but peaks of the daughter ion, as ,b„ + or ,a„ + Hf are no, measured 
in the positive-ion MALDI-PSD mass spectrum. In contrast, peaks of the daughter ions as 
,M - H] " are measured in negative-ion MALDI-PSD mass spectrum. 

Therefore, X„ fails to provide any teaching or suggestion as to a MALDI-PSD 
amtiysis protocol iu which the combination ofsnch peaks of the positive charged daughter 
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parent peptide. 

F^er.Xuteaches—gpeaksasthepea.sof.hedaughte.ions^.Na.OH] 

Xu, and a,so teaches tha, the peah of the daughter ton as [h. + Na+OHf ■*» is not associated 
with anypeak of the daughter ion as [b^Na-Hf as shown in FIG.3ofXu. 

I„ view „f this fact, X» fails to provide any teaching or suggestion tha, the peahs of 
the daughter ions as [b „ + N. + OH,^y he often associated with the peahsthe daughter 

ions as [b n + Na -H] + . 

Xuaiso doe, no, teach or suggest the Nation of a 5—e structure and the 
^vageoftheS.o^oueringiae.rried.u.inparan.a.thes^.u.pera-h^sin, 

ac ,d,„ successive* reiease the Cterutina, an.no acids as recited iu Ciahns M8 and au 
oiahusdependht^erefrontofthepresentappiicatio. Further, Xu does no„each or 
^estahydroiysisreac^onheh,, carried outhyusingwa,er m o,ec„,es in ate presenceof 

compound, whereby the nature containing the series ofreactiou products havinga 
M group a, their C-tWna, as weU as theremah,s of the origina, peptide havhtga 
car bo*y, group atitsCerutinus are prepared asasanrpieto he used for the anaiysis hy 
^ansofMALO.-TOF-MS.asrecite.iiuCiai.nsMSandanc.uusdepending.herefrou, 

of the present application. 
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acatelytlc — o (fl , eP e— — 
— ----- -^^^'^'ll^ 

MS,.^a--i.»--«---*— ° ,thepreSent 

application. 

Th e r e f „ r e, tt ,eco mbi na ti o B o fTS u gi ,a > C„ve y anaXua„e S n„ t ,eac ll o r5 - gg e S t 

— -* °. 
^^~«.^— ~^-*-* , -'' ,,, 7' 

ha ^.e^.,.»P.«^C. t e^,,» W eU. S « 1 « reB ^o ftt .e„ rigto ,pep W e 
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^ M ^«»°^<» are prepared asasampietobeuseuforth. 
mdy ,, sby ^. f MALm.TO r .MS,*«c. m b i n.« i ono fref e re ne«don««ren <1 e r *e 

2 4-6 and 18 under 35 U.S.C. §M3« be withdrawn. 

Clai m 3s,nds r e j ectedunde r 35U.S.C4103(a)a S a, 1 e g *unpa,enta M eove I Tsu glt a 

arediscussedafiove. Harris doea not cure *eae deficiencies. This rejecfion should fie 
withdrawn based on the comments and remarks herein. 

Harris teaches and suggests a method of using, he [M+Hf ions from trypsin autoiysts 
fragments asmasscahhrantsinaposhive-ionmodeMALDi-TOPfiasedanaiysis. 

However fausto provide any experiment evidence suggesting^, the [M- 

wifibe successful measured in the negative-ion mode MAUH-TOF based anaiysis. 

Harris a.so doe, not teacb or suggest «,e formation of a 5-o^o.one structure and 
th ec,eava g e„fthe 5 — eringis carried out in parafieUUhe same temperature by 
using the atomic acid anhydride in the presence „, a eataiytic amount of the 
perflu—ic acid to successive, reiease the C-ternunai amino acids as recited in 
aaimsMSandaHCafinsdependingtherefromofthepresentappUeation. Further, 
Harris does notteach or suggest a hydroiysis reaction beingcarried out by using water 
mol ecu,esin,he presence „f a cafidytic amount of a basic, nitrogen-eontainmg, aromatic 
compound oratertiary amine compound, whereby the mixture containing the series of 
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c.aimsdepending.herefron.ofthepresen.appUca.io,.. 

— - — teaChWSU t 
the formation of a 5-oxazolonc structure and flic cleavage of the 5-oxazolone rings* earned 

-^-•-•^---»'-«*-*- ,,-< " ,M * . c 
pres euce„faca. lytt ca m „uutof,hepe— otc .d to auccearive, refease th C 

p _ twHcatfon . 

arou^acco.pou.dor.ter^^e^^.e 
^turecntahdng theaerieaofr.^oupnufuctah.riugacrh^.groupat^C 

— ----- --^^^-^i^. 

teruu.ua ar.prepareda.aa^t.-uacdfortheau^h^.^.fMA.DI-TO 
MS.arec.edura^M^a.ch^dcpeudfng^erefrourofthepreaeu. 

ofa , ox a Ml oue S tructurea„dthec,e,vagcofthe,o— e ring , carried ou, , par* 
^ntofthepernuo—c arid to — — — 
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Further, none of the references teaeh or suggest a hydrolysis reaction beiug earried ou, by 
using water molecules i» the presence of a cata ly tic amount of a basic, nitrogen-containing, 
aromatic compound or a tertiary amine compound, whereby the mixtnre containing the 
series of reaction products having a carboxyi group a. their C-termina. as well as the 
remains of the origina. peptide having a carboxyl group a, its C-terminus are prepared as a 
sample to be used for the analysis by means of MALDI-TOF-MS, a, recited in Claims 1, 18 
and all claims depending therefrom of the present application. 

Therefore, the combination of Tsugita, Covey, Xu and Harris does not teaeh or 
suggest these recited elements. Since the combination of Tsugita, Covey, Xu and Harris 
does not teach or suggest the formation of a 5-o^olone structure and the cleavage of the 
5-o*a M lone ring is carried out in parallel a. the same temperature by using the alkanoic 
acid anhydride in the presence of a catalytic amount of the pertuoroaBcanoie acid to 
successively release the C-.ermi„al amino acids or a hydrolysis reaction being carried out 
by using water moleeules in the presence of a catalytic amount of a basic, nitrogen- 
containing, aromatic compound or a tertiary amine compound, whereby the mixture 
containing the series of reaction products having a carboxyl group at their C-terminal as 
well as the remains of the original peptide having a carboxyl group at its C-terminus are 
prepared as a sample to be used for the analysis by means of MALDI-TOF-MS, the 
combination of references do not render the claimed invention obvious. Thus, it is 
respectfuUy requested that the rejection of Claim 3 under 35 U.S.C. § 103(a) be withdrawn. 

Claims 7-17 stand rejected under 35 U.S.C. §103(a) as allegedly unpatentable over 
Tsugita in view of Covey and Xn and in further view of Vogt. The deficiencies ofTsugita, 
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Covey and Xu are discussed above and herein below. Vogt does not eure these deficiencies. 
This rejection shonldbe withdrawn based on the comments and remarks herein. 

Regarding the primary reference, Tsngita fails to teach any process in which 
chemical specific cleavage was carried on, on the protein being maintained in a state that i, 
is bonnd on the polyacrylamide gel in p.aee of the protein on the blotted membrane. 
Accordingly, Tsugita fails ,» provide any snggestion as ,„ a process for C-.erminal stepwise 
degradation or for chemical specific cleavage, which is carried ont on the peptide 
(denatnred protein) being maintained in a state that it is bonnd on the gel carrier, in 
particular on the polyacrylamide gel. 

The process as claimed in Claims 7-17 employs a liquid phase reaction in place of a 
vapor phase reaction. At the least, the reaction schemes nsed in the process for releasing 
the C-termina. amino acids successively from the peptide are quite different from those 
used in the process disclosed in Tsugita. 

In particular, Tsugita teaches the following reaction for degradation of the oxazolone- 

ring. 

(ii) The second reaction sub-step for degradation of the oxazolone-ring to liberate the C- 
terminal amino acid and to form the esterified peptide: 

The reaction is made with 5% PFPMe (pentafluoropropionic methyl ester: CF 3 CF 2 -CO- 
OCH 3 ) in methanol (CH3OH) at 5 °C for 15 min. 

The reaction of degradation oftheoxazolonemay be carried out by me following reaction 

scheme: 
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Dp. ^adatioD " f thft oxazolone: 

h c^cp.cooch, Ho + m . 

/\A + CH 3 OH R2 O h 2 N OH 



R2 



HX 



The reaction mechanism may be alcoholysis in heip of cahdytic function of PFPMe 
(pematino^opionie memyl ester: CF 3 CF,CO-OCH, The C-terminal amino acid was 

lil ^ to *.dl^talto-^■^^ tato ^^ ,,nd,rt,, " 
formed in the shape of estenfied peptide. Therefore, PFPMe ^entafluoropropionie methyi ester: 

CF3 CF 2 -CO-OCH3)wasnsedasaeata.ytic agent for inducing the soivolysis reaction withuseof 

methanol (CH3OH) on the oxazolone-ring. 

,„ view of this faCTsugitafaUstoteachorsugges, any reaction for degradation of 
ft e oxazoione-ring which wo«,d be achieved without methanol <CH 3 OH>. Furthermore, 
Ts „gi«a fads to provide any evidence suggesting that P E PA(pen,annoropr„pio„ieaeid: 

CF,CFrCOOH) without methane. (CH,OH) would be used as a reactan. for the 
degradation of the oxazolone, in place of PFPMe (pen.afluoropropionic methyl ester: 
CF3CF.CO-OCH,) with methanol (CH,OH). Metbauo. (CH,OH) is a we.Mu.own protic 
solvent. 

Therefore, Tsugita fails to provide any evidence suggesting that PEPA 
(pentanuoropropionic acid: CF 3 CF 3 -COOH) without any protic solvent such as methanol 
(CH 3 OH) would be used as a reactan. for the degradation of the oxazolone-ring. Further, 
Tsugita teaches a procedure of reactions for C-termina. stepwise degradation used for the 

dried protein sample or proteiu charged on the minicolnmn of CIS silica comprising the 

aforementioned three reaction sub-steps (i) - (iii). 
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Tsugita does not teach any step in which acetic anhydride is used in the presence of 
PFPMe (pentafluoropropionic methyl ester: CF 3 CF 2 -CO-OCH 3 ). 

Vogt et al. teaches a process for preparation of a high reactive gel-suspension of 
carboxymethyl cellulose (CMC), in which the polymer (carboxymethyl cellulose) is treated in a 
dipolar-aprotic solvent, such as N,N-dimethylacetamide and dimethylsulfoxide (DMSO), with p- 
toluene-sulfonic acid. Vogt et al. also provides an assumed mechanism that the activation 
(swelling in the dipolar-aprotic solvent) is achieved via an interaction between the carboxylate 
groups (-CH 2 -COONa) of Na-CMC and H0 3 S-groups of the p-toluene-sulfonic acid with a rapid 
exchange of the acidic hydrogen as well as an interaction of the lipophilic toluene unit of the p- 
toluene-sulfonic acid with the solvent. Accordingly, Vogt fails to teach any process for 
preparation of gel-suspension of CMC in the dipolar-aprotic solvent without p-toluene- 
sulfonic acid. 

Vogt also (eaches and suggests that an effective method for activation of CMC is 
precipitation of an aqueous solution of CMC by N^-dimethylformamide (DMF) and the 
removal of the water from the swollen gel by repeated distribution under reduced pressure. 
This teaching indicates that N,N-dimethylformamide (DMF) can never remove water from 
the water-swollen gel of CMC. Vogt teaches and suggests that other acids like methane 
sulfonic acid, triflnoroacetic acid and monochloroacetic acid do not swell CMC to a 
comparable extent. Furthermore, Vogt teaches and suggests that polysaccharides, directly 
at the polymer backbone bouud carboxy groups like sodium alginate, sodium pectinate, 
and 6-carboxy cellulose do also not swell in the manner described for CMC. 

In view of these teachings Vogt fails to provide any teaching or suggestion as to 
whether or not the combinational use of the dipolar-aprotic solvent with an acid other than 
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p-toluene-sulfonic acid is successfully applied for preparation of non-aqueous swelling gel 
of other polymer than CMC. At the least, Vogt fails to provide any teaching or suggestion 
as to whether or not the combinational use of the dipolar-aprotic solvent with 
perfluoroalkanoic acid is successfully applied for preparation of non-aqueous swelling gel 
of other polymer than CMC. 

Further, Vogt fails to provide any teaching or suggestion as to whether or not the 
use of the dipolar-aprotic solvent without p-toluene-sulfonic acid is successfully applied for 
preparation of non-aqueous swelling gel of other polymer than CMC. In particular, Vogt 
fails to provide any teaching or suggestion as to whether or not the use of the dipolar- 
aprotic solvent without p-toluene-sulfonic acid is successfully applied for preparation of 
non-aqueous swelling gel of polyacrylamide in quite similar manner to the case of CMC. 

Vogt also does not teach or suggest the formation of a 5-oxazolone structure and the 
cleavage of the 5-oxazolone ring is carried out in parallel at the same temperature by using 
the alkanoic acid anhydride in the presence of a catalytic amount of the perfluoroalkanoic 
acid to successively release the C-terminal amino acids as recited in Claims 1, 18 and all 
claims depending therefrom of the present application. Further, Vogt does not teach or 
suggest a hydrolysis reaction being carried out by using water molecules in the presence of 
a catalytic amount of a basic, nitrogen-containing, aromatic compound or a tertiary amine 
compound, whereby the mixture containing the series of reaction products having a 
carboxyl group at their C-terminal as well as the remains of the original peptide having a 
carboxyl group at its C-terminus are prepared as a sample to be used for the analysis by 
means of MALDI-TOF-MS, as recited in Claims 1, 18 and all claims depending therefrom 
of the present application. 



70 



G:\NEC\999\18962\Amend\18962.am3.doc 



The combination of Tsugita, Covey, Xu and Vogt does not render the claimed 
invention obvious for at least the following reasons. None of the references teach or suggest 
the formation of a 5-oxazolone structure and the cleavage of the 5-oxazolone ring is carried 
out in parallel at the same temperature by using the alkanoic acid anhydride in the 
presence of a catalytic amount of the perfluoroalkanoic acid to successively release the C- 
terminal amino acids as recited in Claims 1, 18 and all claims depending therefrom of the 
present application. Further, none of the references teach or suggest a hydrolysis reaction 
being carried out by using water molecules in the presence of a catalytic amount of a basic, 
nitrogen-containing, aromatic compound or a tertiary amine compound, whereby the 
mixture containing the series of reaction products having a carboxyl group at their C- 
terminal as well as the remains of the original peptide having a carboxyl group at its C- 
terminus are prepared as a sample to be used for the analysis by means of MALDI-TOF- 
MS, as recited in Claims 1, 18 and all claims depending therefrom of the present 
application. 

Therefore, the combination of Tsugita, Covey, Xu and Vogt does not teach or 
suggest these recited elements. Since the combination of Tsugita, Covey, Xu and Vogt does 
not teach or suggest the formation of a 5-oxazolone structure and the cleavage of the 5- 
oxazolone ring is carried out in parallel at the same temperature by using the alkanoic acid 
anhydride in the presence of a catalytic amount of the perfluoroalkanoic acid to 
successively release the C-terminal amino acids or a hydrolysis reaction being carried out 
by using water molecules in the presence of a catalytic amount of a basic, nitrogen- 
containing, aromatic compound or a tertiary amine compound, whereby the mixture 
containing the series of reaction products having a carboxyl group at their C-terminal as 
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well as the remains of the original peptide having a carboxyl group at its C-terminus are 
prepared as a sample to be used for the analysis by means of MALDI-TOF-MS, the 
combination of references do not render the claimed invention obvious. Thus, it is 
respectfully requested that the rejection of Claims 7-17 under 35 U.S.C. §103(a) be 
withdrawn. 

For at least the reasons set forth in the foregoing discussion, Applicants believe that the 
Application is now allowable, and respectfully request that the Examiner reconsider the rejection 
and allow the Application. Should the Examiner have any questions regarding this 
Amendment, or regarding the Application generally, the Examiner is invited to telephone the 
undersigned attorney. 

Respectfully submitted, 

/Mark J. Cohen/ 

Mark J. Cohen 
Registration No. 32,211 

Scully, Scott, Murphy & Presser, P.C. 
400 Garden City Plaza, Suite 300 
Garden City, New York 1 1530 
(516) 742-4343 

MJC/DRB:vh 
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